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[NAME OF DOCUMENT] Specification 

[TITLE OF INVENTION] LIQUID CRYSTAL DISPLAY DEVICE 
[WHAT IS CLAIMED IS:] 

L A liquid crystal display device comprising: 
5 a display region and a drive circuit region comprising a drive circuit 

for controlling the display in said display region provided on a single 
substrate; 

a counter substrate opposed to said substrate; 

a sealing material by which said display region and the drive circuit 
10 region are partitioned; and 

a liquid crystal material between said substrates, 
wherein said counter substrate is opposed to both of said display region 
and said drive circuit region. 

2. A liquid crystal display device comprising: 
15 a display region and a drive circuit region comprising a drive circuit 

for controlling the display in said display region provided on a single 
substrate; 

a counter substrate opposed to said substrate; 

a sealing material by which said display region and the drive circuit 
20 region are partitioned; and 

a liquid crystal material between said substrates, 
wherein said counter substrate is opposed to both of said display region 
and said drive circuit region, and at least a portion of a periphery of the 
drive circuit region is provided with the sealing material. 

25 3. A liquid crystal display device comprising: 

a display region and a drive circuit region comprising a drive circuit 
for controlling the display in said display region provided on a single 
substrate; 

a counter substrate opposed to said substrate; 
30 a sealing material by which said display region and the drive circuit 

region are partitioned; and 

a liquid crystal material between said substrates, 
wherein said counter substrate is opposed to both of said display region 
and said drive circuit region, and a resin material is incorporated between 
35 at least the counter substrate and the drive circuit region. 

4. A liquid crystal display device comprising: 

a display region and a drive circuit region comprising a drive circuit 
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for controlling the display in said display region provided on a single 
substrate; 

a counter substrate opposed to said substrate; 

a sealing material by which said display region and the drive circuit 
5 region are partitioned; and 

a liquid crystal material between said substrates, 
wherein said counter substrate is opposed to both of said display region 
and said drive circuit region, and at least a portion of a periphery of the 
drive circuit region is surrounded by a sealing material and a resin 
10 material is incorporated between the counter substrate and the drive 
circuit region at the surrounded region. 

5. The device of claim 1, 2, 3 or 4 wherein a drive circuit is provided on 
the counter substrate at a region opposed to the drive circuit region. 

[DETAILED DESCRIPTION OF INVENTION] 
15 [0001] 

[PRIOR ART] 

Conventionally, in liquid crystal display devices, particularly, in active 
matrix type liquid crystal display devices having a matrix structure 
wherein active elements such as thin film transistors are formed on each 

20 of the pixels, there has been known a monolithic type structure comprising 
drive circuits, for controlling the signal applied to each of the pixels, 
provided integrated to the substrate having thereon the active elements 
connected to each of the pixels. The drive circuit is generally formed 
simultaneously with the fabrication of an amorphous silicon thin film 

25 transistor for the display portion constituting the matrix, and then 

crystallized by irradiating with laser and the like only to the drive circuit 
portion. In this manner, the TFTs were converted into crystallized silicon 
thin film transistors. 
[0002] 

30 In the devices having this structure, as shown in Fig. 1, a counter 

substrate 2 opposed to a substrate 1 having thereon the drive circuit is 
extended to cover only a display region 5 comprising a liquid crystal 
material 3, and no measure is taken for a drive circuit portion 6 except for 
covering with a resin 7 or the like. 

35 [0003] 

[PROBLEMS OF THE PRIOR ART] 

However, when an external force or the like is applied to the drive 
circuit portion in the conventional constitution, the drive circuit is easily 
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damaged, so that the breakdown is caused. 
[0004] 

[PROBLEMS TO BE SOLVED BY INVENTION] 

In the liquid crystal display device comprising both a display portion 
5 and a drive circuit portion on a single substrate, the present invention 
provides a constitution in which the drive circuit portion is protected, 
thereby high reliability is improved. 
[0005] 

[MEANS TO SOLVE THE PROBLEMS] 
10 In order to solve the above problems, the present invention provides 

a liquid crystal display device comprising: 

a display region and a drive circuit region comprising a drive circuit 
for controlling the display in said display region provided on a single 
substrate; 

15 a sealing material by which said display region and the drive circuit 

region are partitioned; 

a counter substrate opposed to said substrate; and 
a liquid crystal material between said substrates, 
wherein said counter substrate is opposed to both of said display region 
20 and said drive circuit region. 
[0006] 

Also, a liquid crystal display device of the present invention 
comprising: 

a display region and a drive circuit region comprising a drive circuit 
25 for controlling the display in said display region provided on a single 
substrate; 

a sealing material by which said display region and the drive circuit 
region are partitioned; 

a counter substrate opposed to said substrate; and 
30 a liquid crystal material between said substrates, 

wherein said counter substrate is opposed to both of said display region 
and said drive circuit region, and at least a portion of a periphery of the 
drive circuit region is provided with the sealing material. 
[0007] 

35 Further, a liquid crystal display device of the present invention 

comprising: 

a display region and a drive circuit region comprising a drive circuit 
for controlling the display in said display region provided on a single 
substrate; 

40 a sealing material by which said display region and the drive circuit 
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region are partitioned; 

a counter substrate opposed to said substrate; and 

a liquid crystal material between said substrates, 
wherein said counter substrate is opposed to both of said display region 
5 and said drive circuit region, and a resin material is incorporated with 
between at least the counter substrate and the drive circuit region. 
[0008] 

Also, a liquid crystal display device of the present invention 
comprising: 

10 a display region and a drive circuit region comprising a drive circuit 

for controlling the display in said display region provided on a single 
substrate; 

a sealing material by which said display region and the drive circuit 
region are partitioned; 

15 a counter substrate opposed to said substrate; and 

a liquid crystal material between said substrates, 
wherein said counter substrate is opposed to both of said display region 
and said drive circuit region, at least a part of the periphery of the drive 
circuit region is surrounded by a sealing material, and a resin material is 

20 incorporated between the counter substrate and the drive circuit region at 
the surrounded region. 
[0009] 

Also, according to the above constitution of the present invention, the 
drive circuit is formed on a region opposed to the drive circuit region in 
25 the counter substrate. 
[0010] 

[OPERATION] 

A liquid crystal display device of the present invention comprises a 
display region and a drive circuit region comprising a drive circuit for 
30 controlling the display in the display region provided on a single substrate, 
wherein the drive circuit can be protected from external pressure and 
shock by a counter substrate opposed to the drive circuit region. 
[0011] 

Furthermore, a resin material is charged between at least the drive 
35 circuit region and the counter substrate, thereby preventing the intrusion 
of moisture and the like. In this manner, a liquid crystal display device 
with further improved reliability can be realized. 
[0012] 

Another drive circuit and the like can be further provided on the 
40 region of the counter substrate opposed to the drive circuit region, thereby 
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a multilayer-structured substrate having a large drive circuit region can 

be implemented without increasing the substrate area. 

[0013] 

(EMBODIMENT] 

5 [EMBODIMENT 1] 

Referring to Fig. 2 (A), an amorphous silicon TFT was fabricated on a 
display region 12 of a Corning 7059 glass substrate 10. On a drive circuit 
region 13 of the substrate 10» a crystalline silicon TFT was fabricated by 
irradiating a laser beam to an amorphous silicon TFT for its crystallization. 

10 If necessary, the crystalline silicon TFT is covered with a passivation film 
made of, for example. SiN, Si02, PSG (phosphosilicate glass), BSG 
(borosilicate glass), or polyimide to construct a drive circuit. A pixel 
electrode and the like were formed thereafter on the display region 12 to 
form a matrix with 640 x 480. 

15 [0014] 

Then, as shown in Fig. 2(B), a sealing material 14, more specifically, an 
ultraviolet-curable resin in this case, was applied to a counter substrate 11 
capable of covering the drive circuit region of the substrate opposed, and 
comprises an ITO (indium tin oxide) formed either on the display region 

20 alone or on the entire surface thereof as a counter electrode. Referring to 
Fig. 2 (B), each of the display region 12 and the drive circuit region 13 may 
be surrounded separately by screen printing. At this time, an inlet 15 for 
injecting the hquid crystal material must be formed to the sealing material 
provided for covering the display region. Also, the entire periphery of 

25 drive circuit region need not be surrounded by the sealing material for 
surrounding the drive circuit region. Otherwise, the display region alone 
can be surrounded by the sealing material while leaving the drive circuit 
region uncovered. Furthermore, the sealing material may contain spacers. 
[0015] 

30 The substrate 10 and the counter substrate 11 are mated with each 

other after scattering spacers on the display region of the substrate 10, 
and an ultraviolet radiation was irradiated thereto for curing. 
[0016] 

A liquid crystal material 16 was injected into inside of the display 
35 region after reducing the pressure of the laminated substrates, and sealed, 
[0017] 

Fig. 3 illustrates a liquid crystal display device formed in such 
manner. The liquid crystal display device has far improved strength 
against external pressure as compared to a conventional device comprising 
40 both the display region and the drive circuit on a single substrate wherein 
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the drive circuit comprising no glass substrate opposed thereto is covered 
by only a resin and the like. Thus, the drive circuit was sufficiently 
protected against external force and therefore free from breakage. 
Moreover, the manufacturing steps can be an extremely simple. 
5 [0018] 

[EMBODIMENT 2] 

A substrate 10 having thereon a display region and a drive circuit 
region as well as a counter substrate 11 having thereon a counter 
electrode were fabricated in the same manner as in Example 1. On the 

10 counter substrate 11, a sealing material 14, more specifically, a UV-curable 
resin in this case, was applied by screen printing as shown in Fig. 4 (A) to 
cover the display region 12. The sealing material may contain spacers. An 
inlet 15 for injecting a hquid crystal material must be provided in this 
step. 

15 [0019] 

A resin material 17, such as a UV-curable resin or an epoxy resin, is 
provided to the portion to be opposed to the drive circuit region 13 by 
either screen printing or potting, so that the resin material can be charged 
sufficiently on at least the drive circuit region upon laminating the 
20 substrate 10 and the counter substrate 11. The resin material may be the 
same as that for the sealing material. The seahng material and the resin 
may be applied not on the counter substrate side, but on the substrate side 
having thereon the display region and the drive circuit. 
[0020] 

25 After scattering spacers on the display region of the substrate 10, the 

substrate 10 was laminated with the counter substrate 11. The sealing 
material and the resin on the drive circuit region were cured thereafter, 
[0021] 

The thus laminated substrates were in vacuum condition, and a liquid 
30 crystal material 16 was injected inside the display region and sealed. 
[0022] 

According to the Uquid crystal display device thus obtained as 
illustrated in Fig. 4 (B), similar to the case in Example 1, the drive circuit 
can be protected against external force, and the device itself had excellent 
35 resistance against intrusion of moisture into the drive circuit region. 

Accordingly, high reliability can be realized in the liquid crystal display 

device. 

[0023] 

[EMBODIMENTS] 

40 Regarding a substrate 10 having thereon a display region and a drive 
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circuit as well as a counter substrate having thereon a counter electrode, 
which were fabricated in the same manner as in Example 1, a sealing 
material 14, more specifically, a UV-curable resin in this case, was applied 
by screen printing to the counter substrate 11 to cover the display region 
5 12 by forming an inlet 15 for injecting a liquid crystal material as shown 
in Fig, 5(A). The sealing material may contain spacers. 
[0024] 

After scattering spacers on the display region of the substrate 10, the 
substrate 10 was laminated with the counter substrate 11, thereby the 
10 sealing material was cured. 
[0025] 

Thereafter, laminated substrates were placed under vacuum, and a 
liquid crystal material 16 was injected inside the display region and 
sealed. 
15 [0026] 

Then, a resin material (a UV-curable resin in this case) was charged in 
the portion between the substrates under a reduced pressure of from 
about 0.01 to 10 torr, and the entire structure was placed under normal 
pressure or under a pressurized state. The resin material was found to 
20 intrude into the periphery of the sealing material, and the space between 
the substrates corresponding to the drive circuit region 13 was charged 
with a resin material 17. The resin was cured thereafter by irradiating an 
ultraviolet radiation. 
[0027] 

25 In the case that two substrates has the same size, the resin can be 

mounted on both sides of the substrates, thereby it facilitates the 
fabrication process. The liquid crystal material can be injected after 
charging and curing the resin. 
[0028] 

30 Similar to Example 2, thus obtained liquid crystal display device 

illustrated in Fig. 5 (B) is highly reliable having sufficiently high resistance 

against moisture and the like. 

[0029] 

[EXAMPLE 4] 

35 Regarding a substrate 10 having thereon a display region and a drive 
circuit region as well as a counter substrate having thereon a counter 
electrode fabricated in the same manner as in Example 1, a sealing 
material 14, more specifically, a UV-curable resin in this case, was applied 
by screen printing to the substrate 11 to form an inlet 15 for injecting a 

40 liquid crystal material and an inlet 18 for injecting a resin as shown in Fig. 



- 7 - 



FROM S. E. L. CO. , LTD. 2F NOl 1 999^ 6^ 1 8B (^) 1 8 : 3 3/Sq^3 1 /:S!»#**480 1 352 1 1 8 P 11 



6 (A). The sealing material may contain spacers. 
[0030] 

After scattering spacers on the display region of the substrate 10, the 
substrate 10 was laminated with the counter substrate 11. The sealing 
5 material was cured thereafter. 
[0031] 

Thereafter, the entire laminated substrates were placed under a 
reduced pressure of from about 0.01 to 10 torr, and a liquid crystal 
material 16 and a resin material 17 (a UV-curable resin in this case) were 

10 injected into the display region and the region surrounding the drive 
circuit, respectively, from the inlets 15 and 18. The injection can be 
effected simultaneously; otherwise, it can be effected separately to 
prevent mixing of the resin and the liquid crystal material from occurring 
due to evaporation during the injection. 

15 When the resulting structure was placed under a normal pressure or a 
pressurized state. The resin material 17 was intrude into the region 
covered by the sealing material, thereby the space between the substrates 
in the drive circuit region was filed. Thereafter, an ultraviolet radiation 
was irradiated to cure the resin. 

20 [0032] 

Similar to Examples 2 and 3, thus obtained liquid crystal display device 
illustrated in Fig. 6 (B) is highly reliable having sufficiently high resistance 
against moisture and the like, thereby an extremely simple process was 
realized. 
25 [0033] 

In the embodiments, the drive circuit may be provided on both of the 
substrates as well as on only one substrate. In such a case, the electrical 
connection between the drive circuits on both of the substrates can be 
established by using, for example, a silver paste, an electrically conductive 

30 spacer, or the like. Also, the liquid crystal material may be of any type 
such as nematic, smectic, and the like. In the drawings of respective 
embodiments, the substrates 10 and 11 are drawn in the same size. 
However, when a counter substrate is formed on a drive circuit region, the 
size of the both substrates can be changed as desired. When the size of the 

35 substrate 10 is increased, electrodes can be more easily connected. 
[0034] 

In the present examples, an active matrix drive type device using thin 
film transistors for the display region is illustrated, however, the present 
invention is also effective to device using non-linear devices such as MIM 
40 diodes as well as to simple matrix drive type devices. 
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[0035] 

[EFFECT OF THE INVENTION] 

According to the present invention, the liquid crystal display device 

comprising both a display region and a drive circuit region formed with a 
5 drive circuit for controlling the display on a single substrate, in which the 

drive circuit is protected against external forces and the like. 

Furthermore, in case of chamfering a plurality of liquid crystal display 

panels from a large area substrate by applying a scriber to the laminated 

substrates, the drive circuit could be protected against the impact and the 
10 like which is caused by the operation of a scriber. Thus, the present 

invention enables production of liquid crystal display panels with high 

production yield. 

[0036] 

Furthermore, a resin material was charged between the drive circuit 
15 region and the counter substrate, thereby reliability of the device was 
improved by preventing the intrusion of moisture or the like. 
[0037] 

Also, another drive circuit and the like can be further provided on the 
region of the counter substrate opposed to the drive circuit region, thereby 
20 the device has a multilayer-substrate structure. In this manner, a large 
drive circuit area can be implemented without increasing the substrate 
area. 

[[BRIEF DESCRIPTION OF THE DRAWINGS] 
Fig. 1 shows a conventional liquid crystal display device. 
25 Fig. 2 shows an embodiment of a liquid crystal display device according to 
the present invention. 

Fig. 3 shows an embodiment of a liquid crystal display device according to 
the present invention. 

Fig. 4 shows an embodiment of a liquid crystal display device according to 
30 the present invention. 

Fig. 5 shows an embodiment of a liquid crystal display device according to 
the present invention. 

Fig. 6 shows an embodiment of a liquid crystal display device according to 
the present invention. 

35 [Description of Marks] 

1 substrate 

2 counter substrate 

3 liquid crystal material 

4 sealing material 
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display region 
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drive circuit 
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resin 
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substrate 
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counter substrate 
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display region 


13 


drive circuit 


14 


sealing material 


15 


inlet for injecting a liquid crystal 


16 


liquid crystal material 


17 


resin material 
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inlet for injecting a resin 
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